phase the islet infiltrates consist primarily of CD8positive/ CD4-negative cells and fewer CD4-positive/CD8-negative T lymphocytes. 2, 13 In this cat, immunostaining demonstrated that most of the infiltrating cells were T lymphocytes (i.e., CD3 and CD5 positive). More specific identification of the infiltrates as CD8-positive/CD4-negative cytotoxic T cells, which may have been specific effecters against insulin-producing ß cells, was not possible with the antibodies and the formalin-fixed tissue available to us.
The lesions in this cat suggest that islet infiltrates and immune-mediated destruction of islet cells may occur in and could contribute to development of diabetes mellitus in some cats. Viral infections may contribute in a complex way to development of autoimmune ß-cell destruction in humans 2, 5 and some nondomestic animals. 11, 15 This cat tested negative for feline leukemia virus but was not evaluated for feline infectious peritonitis virus or feline immunodeficiency virus infection. Pancreatic endocrine tumors may secrete 1 or more poly-of elevated serum levels of the primary functional peptide peptide hormones native to the islets of Langerhans (insulin, by quantitative radioimmunoassay and by immunohistoglucagon, islet amyloid pancreatic polypeptide, pancreatic chemical confirmation of the putative hormone in tumor polypeptide, somatostatin) as well as hormones that normally cells. do not exist in the adult pancreas (e.g., gastrin). 1 Diagnosis Zollinger-Ellison syndrome (ZES) is characterized cliniof specific clinical syndromes is based on the demonstration cally in humans by peptic ulcer, diarrhea, and gastric hyperacidity related to gastrin-producing tumors (gastrinoma) dence of these tumors is very low. In the dog, pancreatic gastrinomas are rare in comparison with insulinomas. 2 Gastrinomas may secrete gastrin and other ectopic or entopic hormones, a phenomenon that has been documented in both humans and companion animals 5 and attests to the pluripotentiality for hormone production by the mammalian pancreas. We report here on a malignant pancreatic endocrine tumor with immunoreactivity localized to gastrin in a dog with hypergastrinemia, gastroduodenal mucosal hypertrophy, and duodenal ulceration. An 11.5-year-old male husky was referred with a 16-week history of watery diarrhea, weight loss, polydipsia, polyuria, occasional vomiting, and selective appetite. Therapy for endoparasites and therapeutic trials with antibiotics, anticholinergics, and a variety of diets failed to resolve the diarrhea. Clinicopathologic studies revealed hypoalbuminemia (1.5 g/dl; reference range, 2.7-4.1 g/dl), a hypoglobulinemia (2.3 g/dl; reference range, 3.0-4.1 g/dl), b hypocholesterolemia (90 mg/dl; reference range, 107-380 mg/dl), a and a mature neutrophilic leukocytosis (34,600 cells/µl; reference range, 5,500-14,200 cells/µl). c Abdominal radiographs, a 2-hour postprandial bile acid level, and fecal evaluation for endoparasites and enteropathogenic bacteria were unremarkable. Endoscopic examination revealed excessive clear gastric fluid, and the gastric mucosa was covered with raised erythematous nodules. Mucosa of the pyloric antrum appeared thickened and protruded into the gastric lumen. The duodenal mucosa also had a nodular surface with multifocal areas of ulceration. The histopathologic evaluation of multiple mucosal pinch biopsies of the stomach and duodenum revealed normal gastric mucosa and moderate neutrophilic and eosinophilic enteritis. After 5 days of symptomatic treatment, the dog died.
At necropsy, the apex of the right limb of the pancreas was dark, firm, and somewhat nodular. The cut surface revealed a tan-white pancreatic nodule 1 cm in diameter. The stomach had multiple raised 1-mm grayish foci and thickened rugae in the pyloric antrum. The thickened proximal duodenum was corrugated externally and lined by bright red mucosa and contained a perforated ulcer, 1.5 x 0.7 cm. One enlarged peripancreatic lymph node and about 300 ml of serosanguinous fluid were in the peritoneal cavity. Thyroid glands were disproportionate in size; the right thyroid was 5.9 g, 3.5 x 1.2 x 0.8 cm, and the left thyroid was 0.4 g, 2.4 x 0.5 x 0.5 cm. The cut surface of the right thyroid gland consisted of homogeneous tissue and several dark nodules.
Tissues for light microscopy were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 5 µm, and stained with hematoxylin and eosin (HE). Other formalin-fixed tissue sections were processed for immunohistochemical localization of peptide hormones by the standard avidin-biotin-peroxidase complex (ABC) method. The primary tumor and peripancreatic lymph node were immunoreacted with insulin d (1:200), gastrin d (1:800), glucagon d (1: 400), pancreatic polypeptide d (1:800), somatostatin d (1:400), and vasoactive intestinal peptide e (1:1,000); liver was stained with gastrin alone. The right thyroid gland was immunoreacted with thyroxine f (1:400) , parathyroid hormone f (N terminal; 1:800), thyroglobulin d (1:400), and calcitonin d (1: 200) . Three-amino-9 ethylcarbazole g was used as the chromagen, and sections were counterstained with Mayer's hematoxylin. Positive controls included pancreas (insulin, glu- cagon, pancreatic polypeptide, somatostatin), stomach (gastrin), duodenum (vasoactive intestinal peptide), and thyroid (thyroxine, thyroglobulin, parathyroid hormone, calcitonin) from the affected dog or a normal dog. For negative controls normal rabbit serum was substituted for the primary antiserum.
Histologically, the pancreatic nodule was encapsulated and composed of solid nests of polyhedral tumor cells separated by thin fibrovascular septa. Tumor cells were uniform in size, with round hyperchromatic nuclei, abundant granular eosinophilic cytoplasm, and distinct or indistinct cell borders (Fig.  1) . Cells were arrayed perpendicular in juxtaposition to the septa; some cells formed true rosettes. Mitoses were uncommon (< 1/10 high-power fields), and foci of coagulation necrosis and hemorrhages were seen. Cells resembling those in the pancreatic tumor were clustered in liver sinusoids, and solid and papillary-like infiltrates of neoplastic polyhedral cells effaced a peripancreatic lymph node. In addition to a perforated intestinal ulcer, mucosa in the pyloric antrum and proximal duodenum had hyperplastic glandular pits with long uniform or irregularly expanded profiles.
A second primary endocrine tumor occupied most of the enlarged right thyroid gland. This well-vascularized tumor was encapsulated and highly cellular, with cells arranged in sheets, trabeculae, and nodules. Neoplastic cells had fairly uniform round hyperchromatic nuclei, eosinophilic cytoplasm, and indistinct cell borders; no mitotic activity was seen. Small neoplastic follicles and minor foci of necrosis were present. The tumor capsule varied in thickness and continuity and was infiltrated by tumor cells.
Immunohistochemically, the pancreatic tumor and re- gional lymph node metastasis stained only with antigastrin. Not all tumor cells stained, but positive cells had abundant granular cytoplasmic reaction product (Figs. 2, 3) . Gastrin immunoreactivity was also identified in suspicious clusters of cells in the liver. This finding confirmed a diagnosis of malignant pancreatic gastrinoma. The thyroid tumor immunoreacted with anti-T4 and antithyroglobulin but not with antiparathyroid hormone, supporting a diagnosis of thyroid follicular cell carcinoma. A few cells in the tumor also stained for anticalcitonin.
Occasionally, as in this dog, gastrinomas are discovered incidentally at necropsy. Functional activity of the gastrinoma was established only after results of the immunohistochemical evaluation were known. Analysis of the fasting serum gastrin level revealed hypergastrinemia (890 ng/liter; reference range, 10-40 ng/liter). h Evaluation for gastrin is of particular interest for a number of reasons. The postnatal pancreas contains no gastrin immunoreactivity, which suggests that gastrin evolves from either pluripotential stem cells or committed endocrine precursors that likely bud off the ductular epithelium. 1 Excess gastrin secretion causes gastric hyperacidity, a predisposition to ulcer formation, and diarrhea due to increased volume and osmolarity of gastric secretions. High ambient gastrin levels also may accentuate the normal trophic effects of gastrin for the stomach and duodenum, thereby thickening the mucosa. 6 Gastrin is a useful diagnostic marker for gastrinomas across species.
Discovery of a thyroid follicular cell carcinoma in this dog is intriguing because ZES in humans may be associated with type 1 multiple endocrine neoplasia syndrome (MEN-1). In MEN-1, benign or malignant cellular proliferations occur in at least 2 endocrine glands, with localization mainly in the pituitary, parathyroid, and endocrine pancreas 8 Although thyroid tumors have been reported in over 25% of human MEN-l patients, the high prevalence of thyroid tumors in the general population suggests that this association may be largely coincidental. 9 Whether the simultaneous occurrence of ZES and thyroid neoplasia in this dog represents a random event or perhaps the canine counterpart of MEN-1 in humans is unknown because there are comparatively few reports of dogs with gastrinomas.
Immunostaining for polypeptide hormones other than gastrin was absent. Immunohistochemical profiles are available for too few canine gastrinomas to determine if this finding is unusual. In 1 study of 3 canine gastrinomas, there was weak to moderate staining for gastrin but no immunoreactivity for other hormones, incl uding insulin, glucagon, pancreatic polypeptide, and adrenocorticotrophic hormone. 3 In 2 other immunohistochemical studies, only 3/51 canine pancreatic endocrine tumors stained for gastrin, and all 3 gastrinpositive tumors immunoreacted more strongly withat least 1 other polypeptide hormone. 4, 7 It is unlikely that the immunohistochemical techniques employed with the affected dog failed to detect the other hormones assayed for because all control tissues reacted appropriatelyand strong staining for gastrin was observed in pancreatic tumor cells and metastasis. Furthermore, the pattern of immunostaining was correlated with elevated serum gastrin values, verifying the functional status of this canine pancreatic endocrine tumor.
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not reveal skeletal lesions. The clinical differential diagnosis for the rear limb paralysis included heat stroke, parasitic meningitis, and spinal cord trauma. Because of the poor prognosis, the animal was euthanized.
Gross necropsy revealed ventral subcutaneous edema. Gastric compartment 3 contained a 2-cm-diameter white ulcerated lesion that extended transmurally to a 2-5cm-diameter firm white serosal mass. The liver, diaphragm, mesentery, and myocardium contained firm white lesions similar to the serosal mass, ranging from 1 mm to 7 cm in diameter. The sixth thoracic vertebral body was obliterated by a tan friable mass that extended into the spinal canal and severely compressed the corresponding spinal cord segment. No other significant lesions were found. Llama 2, a 10-year-old 91-kg female, was admitted to the large animal clinic with severe chronic weight loss, poor appetite, and an abscessed tooth. Results of serum chemistries indicated renal failure. Because of a poor prognosis for recovery, the llama was euthanized.
At necropsy, the llama was emaciated. The peritoneal cavity contained approximately 5 liters of serosanguinous fluid containing strands of fibrin. Gastric compartment 1 contained a 4-cm square to rectangular ulcer that extended into the muscular tunics and was bordered by markedly sclerotic firm white tissue. The sclerotic tissue extended transmurally
